Abstract: This article analyses the school performance of migrants dependent on peer groups in different international schooling environments. Using data from the international OECD PISA test, we consider social interaction within and between groups of natives and migrants. Results based on social multipliers (Glaeser et al. 2000 (Glaeser et al. , 2003 suggest that both native-tonative and migrant-to-migrant peer effects are higher in ability-differencing school systems than in comprehensive schools. Thus, non-comprehensive school systems seem to magnify the already existing educational inequality between students with a low parental socioeconomic migration background and children from more privileged families. Students with a migration background and a disadvantageous parental status would benefit from higher diversity within schools.
Introduction
An important strand of the debate on immigrant integration has revolved around the apparently poor school performance of children with immigration backgrounds. This is often attributed to poor language skills, a disadvantaged socio-economic background, or other socio-cultural factors impeding educational achievement. The debate has been given renewed impetus by the results of the Programme for International Student Assessment (PISA). In fact, these data reveal that the performance of children with a parental migration background differs strongly across countries. The reasons for these internationally differing performances of migrant students are not clear and rarely discussed in the literature. Most of the existing contributions focus on the relatively poor socio-economic background of migrants (see, among others, Gang and Zimmermann 2000; Frick and Wagner 2001; Ammermüller 2005) .
In some countries, the parental effect on the schooling performance of children is reinforced by a particularly low intergenerational educational transmission. Entorf and Minoiu (2005) show that for both migrants and non-migrants so called socio-economic gradients, i.e. the degree of intergenerational correlation, are relatively high in Germany, the UK and the US, whereas they are much smaller in Finland, Sweden and Canada. Stanat (2003) and Baumert et al. (2003) argue that in almost no other country do social and ethnic background appear to determine student achievement as much as in Germany. Van Ours and Veenman (2003) and Bauer and Riphahn (2007) compare the intergenerational education transmission of natives and immigrants in the Netherlands and Switzerland, respectively. Bauer and Riphahn (2007) show that the socioeconomic gradient for (second-generation) immigrants is lower than for natives (among immigrants, after controlling for various characteristics, the probability of high education among those with poorly educated parents is only one third of those with well educated parents, whereas the same ratio is even only one sixth for natives). Van Ours and Veenman (2003) find that natives and immigrants do not differ in intergenerational education transmission. Results in Entorf and Minoiu (2005) reveal that the very high PISA scores of migrant students from the traditional countries of immigration Australia, Canada, and New Zealand are not surprising given the high socio-economic status of selected business migrants in these countries.
However, a comparatively neglected factor which seems highly relevant for crosssectional comparisons is the impact of schooling systems. Some authors discuss whether, in addition, the early tracking into different-ability schools at age 10 as in Austria and Germany might have consequences for efficiency and distribution of educational outcomes (see Dustmann, 2004 , for a critical assessment of the selective German school systems, and Hanushek and Wössmann, 2006 , for recent econometric evidence). Educational researchers argue that the system of early differentiation by skill level has a negative impact on the school performance of children who come to school with language and social deficits, a high proportion of whom come from families with a migration background. Early division may not provide these children with necessary basic skills before they are separated into better or weaker school systems.
It thus seems that the school performance problems faced by immigrant children from socially less advantaged families are exacerbated by schooling systems. However, theory is inconclusive about the impact of tracking on both the level and distribution of schooling outcomes (see Doppelsteen et al. 2002; Epple et al. 2002; Brunello and Giannini 2004; Meier 2004 ; see Hanushek and Wössmann 2006 for a survey of the main arguments of this literature) and predictions of the overall effect of schooling systems seem to depend on the social interaction between high and low ability students and resulting peer effects. On the one hand, if individuals are better off with peers of their own ability level, ability grouping could improve the level of performance. On the other hand, heterogeneous classrooms might give rise to efficiency because less gifted students benefit from the social interaction with high ability peers.
Given its importance for individual student achievements, it is not surprising that there is a rapidly growing literature on peer effects and social interaction in schooling (Hoxby 2000; Sacerdote 2001; Levin 2001; McEwan 2003; Hanushek et al. 2003; Robertson and Symons 2003; Winston and Zimmerman 2003; Angrist and Lang 2004; Lalive and Cattaneo 2004; Frölich and Michaelowa 2005; Fertig 2003; and Schneeweiss and Winter-Ebmer 2005) , with the latter two articles especially dealing with PISA data. Most of the aforementioned studies find significant peer effects.
In this article we investigate the role that social integration of migrants plays for their schooling achievements in selected nations. More specifically, we estimate and compare peer effects based on the idea of social multipliers (Glaeser and Scheinkman, 2000; and Glaeser et al. 2003) for migrant and non-migrant students and study the impact of social interaction on PISA scores. If insufficient integration is a problem, social interaction will mainly take place within the group of migrants on the one hand, and within the separated group of natives (and not across these groups) on the other hand, and we would expect that such a form of segregation would lead to strong migrant-to-migrant peer effects, whereas the native-tomigrant effect would be expected to be low (analogous results should be observed for nativeto-native and migrant-to-native peer effects). As argued above, the question of peer effects cannot be disentangled from the influence of prevailing national schooling systems. We test the hypothesis that early tracking reinforces segregation effects such that migrants in nations such as Austria and Germany, who mainly attend the lowest-level secondary school (e.g. the German Hauptschule), should receive relatively few benefits from separated high-ability natives of the same age. This would lead to adverse peer effects in the sense that prevailing differences between children from families with a disadvantaged (migration) background and more advantaged families would be amplified. Our results confirm this hypothesis.
This article is organised as follows. The next section presents the theoretical framework for analysing social multipliers. After presenting the data in the following section, we go on to describe the degree of educational segregation for several groups of countries. Econometric results and resulting direct and indirect social multipliers are then presented, and the final section summarises results and provides some conclusions.
Identification of Peer Effects and Social Multipliers
Econometric research on the identification of peer effects has been strongly influenced by Manski's (1993 Manski's ( , 1995 Manski's ( , 2000 work on the social reflection problem and endogenous effects (see also Radu's discussion of Manski's concept in this volume). The existence of positive externalities from social interaction requires that individual student i's achievement will improve the achievement of student j, and that this impulse will propagate throughout the class-room or school, finally leading to a multiplier effect of the exogenous change.
Theoretical research by Glaeser and Scheinkman (2000) and Glaeser et al. (2003) focuses on the identification of these so called 'social multipliers' and their dependence on segregation. Sacerdote (2001) has applied this approach and found significant multiplier effects for Dartmouth roommates.
Extending the basic framework of Glaeser et al. (2000 Glaeser et al. ( , 2003 to a two-equation system, we estimate the impact of student achievements of peer groups on individual PISA scores and calculate resulting social multipliers. Potential asymmetries between migrants and natives are considered by estimating effects in separate group-specific regression equations. Each (migrant or native) student can be influenced by the average achievements of both peer groups, i.e., from both migrants and natives.
Peer effects and multipliers depend on the social background of peer groups and thus on the migrant population and schooling systems. We therefore employ evidence from different groups of countries to study the heterogeneity of peer effects in response to national peculiarities. We select four different groups: a) traditional countries of immigration with highly qualified 'business migrants': Australia, Canada, New Zealand; b) countries of 'labour migration' and non-comprehensive school systems: Austria, Germany; c) countries of 'labour (1) is estimated for migrants and natives of all four country groups presented above. Equation (1) follows along the lines of Manski (1993 Manski ( , 1995 Manski ( , 2000 and Glaeser et al. (2000 Glaeser et al. ( , 2003 , who provided the theoretical framework for the description and identification of social interaction and social multipliers. Manski has drawn attention to the fact that individual behaviour not only reacts to exogenous individual characteristics of the individual herself, but also to actions and characteristics of other individuals in the relevant group in which interaction takes place. In more detail, Manski distinguishes between exogenous individual effects, endogenous effects, correlated exogenous group effects and correlated environmental effects. Applied to schooling problems (see also Cipollone and Rosolia 2003; Lalive and Cattaneo 2004; Schneeweiss and Winter-Ebmer 2005) , exogenous individual effects arise due to characteristics such as gender, parental income or education. Endogenous effects are described by the process of social interaction: student achievement depends positively on the average achievement of the peer group. Obviously, omitting average achievements in regressions of student achievements would cause an omitted variable bias. However, including the result of the peer group might lead to a classical simultaneity bias because the result of the group is influenced by the achievement of the student in question. Thus, there is a trade-off between two potential sources of biases. As we are mainly interested in estimating social multipliers and parameters of social interaction, we need to include the student achievements of peer groups (see Glaeser et al. 2000 Glaeser et al. , 2003 , see also below). As a consequence, we have to omit exogenous group averages from our regression model because they would be perfectly collinear with the achievement of the peer groups (see, for instance, Manski 1995) . Inclusion of observed mean group achievements allows us to control for unobserved group effects such as the general level of empathy within classes, delinquent peers, attention and support from parents, pedagogical talents of parents, and so on. To reduce the problem of simultaneity, we calculate average peer group achievements by omitting the contribution of student i to the peer group average.
Correlated environmental effects arise because students share similar environments such as common teachers, schooling resources or geographical location. Unlike group effects stemming from averaging individual exogenous effects, correlated environmental effects hint at factors common to all students of a group as a source of within-group homogeneity and between-group heterogeneity.
Econometric results might also suffer from some sorting bias. This arises when students (or their parents) select themselves into schools and peer groups. If a sorting process leads better students to choose better schools, peer effects might be overestimated. We try to reduce this bias by controlling for rich information on students' individual family backgrounds, i.e.
by considering observable causes of sorting, and by including school-specific effects such as student-teacher ratios, share of students with a migration background or variables indicating some school-specific problem with command of national languages. Moreover, we have carried out robustness checks by running the same regressions as reported in Table 2 (see below) omitting schools which are identified to select students on the basis of performance measures (or by residence). Of course, in the case of Germany, for instance, the best way of avoiding the sorting bias would be to control for types of school (i.e. Hauptschule, Realschule and Gymnasium). Unfortunately, this information is not available.
The identification of social multipliers is possible by aggregating individual results within groups, i.e. schools (see Glaeser et al. 2000 Glaeser et al. , 2003 . Assuming that average peer group achievements are calculated including student s i as an approximation, aggregation of both individual migrant and native students within schools leads to:
Solving each equation individually and assuming that average residuals are zero, we obtain the following two-equation system, where we omit the school index for reasons of simplicity:
Solving this two-equation system for m P and n P , we obtain
where j M , j = m, n, represent the group-specific social multipliers arising through social interaction among members of the same group j and between members of both groups, i.e.
between migrants and natives:
As can be seen by comparing equations (3) and (5), group-specific multipliers boil down
, j = m, n, when no impact from the other group exists (this case has been studied by Glaeser et al. 2000 Glaeser et al. , 2003 . Magnified by their respective social multipliers, studentspecific and school specific explanatory variables have both direct and indirect effects on average PISA scores of migrants and natives. Inspecting equation (4), the direct (primary) impact is represented by the first summand mainly resulting from interaction within respective groups, whereas the respective indirect impact of, for instance, native students on migrant students can be followed from the second summand of the migrants equation. The size of the indirect (secondary) effect depends on the product of a)γ 
Characterisation of Migrants and Segregation Across Schools: International Evidence
To cover the heterogeneity of schooling systems and types of migrants, we selected data from 11 countries. A first group of countries consists of the traditional countries of immigration Australia, Canada and New Zealand. These countries follow an immigration policy that seeks to admit selected applicants with high education, good language skills and the flexibility to contribute to the countries' human resources by quickly and efficiently matching their skills with opportunities in these countries. Given the high percentage of well educated migrants and existing intergenerational correlation of educational attainments, it is perhaps not surprising that these three countries ranked second (Canada), third (New Zealand) and fourth (Australia) in the ranking of the overall scores of the OECD PISA 2000 reading test (see Entorf and Minoiu 2005 , for the importance of immigration policy in these countries in influencing schooling achievements).
The second group consists of 'Scandinavia', represented by Denmark, Norway and Sweden in our data set. The schooling system in these countries is different from the one in Austria and Germany, which represent our third group of countries. Whereas Scandinavian countries keep their entire secondary-school system comprehensive, Austria and Germany track students into different ability schools. Here selection takes place by age 10. 1) Migrants in both groups of countries can be characterised as 'labour migrants' with a relatively low socioeconomic status as opposed to 'business migrants' in the traditional countries of immigration (see Entorf and Minoiu, 2005 (Heleniak 2002) . However, although immigration problems are increasingly important in these countries, the share of migrants is still small relative to the share in the other groups (see Table 1 ).
In advance of presenting estimation results, Table 1 gives some descriptive information on migrants, their schooling achievements (PISA reading literacy) and the degree of educational segregation across schools. The share of migrants (defined as students both of whose parents were born abroad) in selected western countries ranges between 4.6% in Norway and 22.6%
in Australia, whereas ratios in Eastern and Central Europe range between 1.0 per cent and 4.2 per cent. The share of migrants in traditional countries of immigration is significantly above the share of migrants in all other countries.
The selective immigration mechanism prevailing in Australia, Canada and New Zealand leads to a parental socio-economic background of migrants (measured by ISEI, i.e. the International Socio-Economic Index of Occupational Status, see below) that is comparable or even higher than the socio-economic background of natives (see column three of Table 1 ).
Given the general intergenerational transmission of education, it is thus not surprising that for this group of countries differences in PISA scores between migrant and native students are smaller than in western European countries of 'labour migration'. Within the latter groups, migrants from countries with non-comprehensive systems (Austria, Germany) have lower average scores (differences are below -80. DIS is lowest in Australia, but here DIS is still about 48. The highest ratio can be observed for the Czech Republic although the reliability of this figure is uncertain given the small share of migrants in this country. Summing up, 10 out of 11 countries have a dissimilarity index above 50, confirming Schnepf's (2004) conclusion that migrants' integration into national educational systems appears to be rather limited.
A further indicator of segregation is the allocation of migrant students to top or bottom ranked schools, as measured by average PISA scores (see also Schnepf, 2004 , for a different set of countries). Due to the highly different recruitment processes for immigrants, traditional countries of immigration provide a strong contrast to the remaining group of countries. Notes: Observations are weighted by student weights. 'Migrant' students are students whose both parents were born in a foreign country. 'Natives' refer to all other children. 'Top' and 'bottom' ranked schools are identified by ranking national school-specific PISA score averages and calculating percentiles.
The last column of types) and Hungary (three school types) are allocated to distinct ability levels, and the first age of selection in both education system is 11, such that the high ratio of between-school variance is indeed very close to that of Austria and Germany.
2)
Summing up, the categorisation of countries into four groups that are rather homogeneous within their respective country group and heterogeneous across groups is confirmed by the descriptive evidence in Table 1 , in particular with respect to student achievements, parental socio-economic status and the ratio of between-school variance.
Econometric Evidence and Estimation of Social Multipliers
The (Duncan and Duncan, 1955) 3)
• SCHOOL AUTONOMY: Index of school autonomy, derived from the numbers of categories that principals classified as being or not being a school responsibility. Results are presented in Table 2 . Note that we define 'migrants' as students both of whose parents were born abroad. The novelty of our approach lies in its separate modelling of migrant and native achievements and in considering peer effects arising from the influence of both migrant and native mean achievements. Looking at natives first, estimated coefficients are largely as expected from previous research on student PISA achievements. As has been found in the literature, school specific factors turn out to be insignificant when individual factors are controlled for. Among the most significant factors, our results confirm the important role of the parental cultural and socio-economic background. Throughout all groups of countries, 'more than 100 books at home', 'home educational resources' and ISEI contribute to the variance of PISA in a highly significant way. Likewise, in all countries female native students have higher scores than their male compatriots. In non-comprehensive school systems (see 'Austria, Germany', and 'Central and Eastern Europe'), where students were admitted to schools solely on the basis of previous school performance, a school's average test score is highly correlated with individual test scores.
Thus, even after controlling for individual and school characteristics, selection into schools might upwardly bias the coefficient of a school's average score, i.e. the estimated causal impact of peers ('sorting effect'). Our dataset provides a good opportunity to address this issue.
5) The variable 'selection by performance' identifies schools that are most likely to select students on the basis of previous schooling performance measures. For this reason, we have run the same regressions omitting schools which are identified by this dummy variable.
This procedure has been carried out for 'Austria, Germany' as well as for the group 'Hungary, Czech Republic and Russia'. As the variable in question was not available for the other two country groups, for these countries we instead proceed by using a sub-sample of schools in which schools which select students 'by residence' were omitted. Table 3 provides information about peer effects estimated for full samples (see Table 2) and after omitting students who are identified as being 'selected'. Parameters apply to the equation of 'natives'. 6) As can be seen from the results, parameter estimates are pretty stable given the reduced number of observations in the sub-sample (for instance, the native-to-native effect in 'Austria, Germany' falls slightly from 0.68 to 0.57, whereas for the same group the migrant-to-native effect increases from 0.09 to 0.12). These results support inferences drawn with respect to peer effects and social multipliers. 
In Table 4 , we provide numerical values of social multipliers presented in (5) and total (primary and secondary) aggregate effects derived according to (6) . Throughout all countries the size of the multiplier effect on natives is higher than the impact on migrants. Further inspection reveals that in the Austria-Germany group (4.0), as well as in Central and Eastern Europe (3.5), multipliers are higher than elsewhere. The smallest effect was found for the Scandinavian group (1.7). Multipliers for migrants are almost non-existent (i.e. not different from the value one) for Denmark, Norway, Sweden and the Czech Republic, Hungary, Russia, and once again highest for Austria, Germany (1.5). Results in Table 2 represent direct immediate-impact influences of explanatory factors at the individual student level. Table 2 does not provide information about aggregate ('longterm') multiplier effects that arise when the influence of, say, native student i propagates to migrant student j and native student k, and from there to other pupils and finally back to student i. This total multiplier effect on aggregate PISA reading achievements is captured by
in (6). Employing direct and indirect components, we calculate total multipliers for the important cultural and socio-economic background factors 'language spoken at home' and 'books at home'. Results are presented in Table 5 , where immediate impacts from Table 2 are provided in parentheses. Evidently, considering multiplier effects boosts the gap between countries with comprehensive and non-comprehensive school systems. Whereas the disadvantage of cultural and language deficits at home seemed to be relatively small and more or less the same for all immediate-impact estimates and all countries (see Table 2 ), peer effects and social interaction magnifies individual shortcomings arising from the family background. This conclusion holds for both native and migrant students. Total aggregate effects for both types of students are close to each other. Whereas, for instance, the overall disadvantage of not speaking the national language at home is about -132.4/ -107.5 in Austria and Germany, it is 'only' -45.1/ -49.5 in the Scandinavian group of countries. The gap between the Scandinavian countries and Austria/ Germany can be measured by comparing the ratio of total to direct impacts. Again focusing on the disadvantage from not speaking the national language at home, where immediate impact multipliers are estimated as -24.1/ -23.6 (migrants/natives in Austria, Germany) and -33.0 / -28.3 (Scandinavia), ratios turn out to be much higher for the AustriaGermany group (5.5 /4.6) than for the Scandinavian group (1.4/ 1.8). Thus, aggregation reveals that social interaction within and between groups magnifies direct disadvantages existing at the individual level in general (all multipliers are above unity), but the aggregate disadvantage is much stronger and aggravated in Austria/ Germany. These results confirm the hypothesis that non-comprehensive school systems magnify the prevailing educational inequality between students with a low parental socioeconomic migration background and children from more privileged families.
Conclusions
This article analysed the school performance of migrants dependent on different schooling systems and immigration policy regimes. The novelty of our approach lies in considering peer effects for both natives and migrants and aggregating individual peer group effects to social multipliers. Taking all multiplier effects of social interaction into account, we confirm the hypothesis that non-comprehensive school systems magnify the prevailing educational inequality between students with a low parental socio-economic migration background and children from more privileged families. This conclusion is based on the international data set of the OECD PISA test.
Looking for reasons and examining interactions between groups by disentangling total multipliers into direct and indirect effects, results show that both native-to-native and migrant-to-migrant peer effects are much higher in ability differentiated school systems (represented by a group consisting of Austria and Germany in our data set) than corresponding effects in comprehensive Scandinavian schools. The overall effect of schooling systems thus seems to depend on the social interaction between high and low ability students and resulting peer effects.
4. Non-reported sensitivity analysis shows that for all country groups 'books at home' reappears as a significant factor of migrants' PISA scores when we omit the peer effect measures from the equations.
5. We are grateful to Peter Mueser for pointing out this testing strategy to us.
6. As the creation of subsamples causes a loss of many observations, we were not able to replicate the robustness check for the equation of migrants.
